NOI DUNG

4.1 Md hod sé liéu mire vit [y
4.2 Phat hién loi va sira sai
4.3 Nén so liéu

4.4 Mdt ma hod so liéu



Stra |0

dCach swa I0| thong thwong la yeu cau
truyén lai khoi di liéu bi 16

dKhong thich hop cho cac tng dung trao
doi di¥ liéu khéng day

— XAac suat 16i cao, dan dén viéc phai truyén lai nhiéu

— Thoi gian tré truyén I&én hon nhiéu thoi gian truyén 1
khoi di liéu

— Co ché truyén lai 14 truyén lai khdi dir liéu bi 16i va nhiéu
khoi di¥ liéu khac tiép theo

dCan thiét sra 16i dwa vao cac dir liéu
nhan duwoc



Cyclic Redundant Check
(CRC)

s Cac I0i dwoc phat hién

—Tat ca cac 16i bit don

—Tat ca céac 16i kép néu P(x) c6 it nhat 3 toan
hang

— Mot so 18 16i bat ky néu P(x) chtra 1 thira so
(x+1)

— Bat ky 16i chum nao ma chiéu dai clia chum
nho hon hoac bang chiéu dai FCS (n=k)

—Hau hét cac 16i chum I&n hon

+CRC Ila mdét trong nhfmg phwong phap
thdng dung va hiéu qua nhat dé phat hién 16i



Cyclic Redundant Check
(CRC)

* 4 da thire sinh dwoc st dung rong rai
—CRC-12=X12+ X"+ X3+ X2+ X + 1
« 12-bit FCS
- Dung dé truyén chudi cac ky tw co d6 dai 6-bit
— CRC-16 = X6 + X15 + X2 + 1
« 16-bit FCS
- Dung dé truyén chudi cac ky tu co d6 dai 8-bit
« USA
— CRC-CCITT = X16 + X12 + X5 +1
« Europe
— CR(C-32 = X32 4 X26 4 X23 4 X22 4 X16 4 X12 4 X111 4 X10 4 X8
+ X7+ X3+ X4+ X2+ X + 1
« 32-bit FCS
« Point-point synchronous transmission, DVB-T...



Vi du

®Vay F =01110
@ D{r liéu dwoc truyén 1a T=101110100001110



Vi du

@ Thwc hién phép chia
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Vi du

# D liéu can truyén 1010001101 (k = 10) — Pa
thirc biéu dién XO + X7 + X3 + X2 + 1

@ Cho da thirc sinh: P(x) = X>+ X4+ X2+ 1 (n -
k+1=6hayn—k=5hayn=15)

@ D{ liéu D dich trai 5 bit. Xk D(x) = X5 D(x) =
X14+X12+X8+X7+X5



Cyclic Redundant Check
(CRC)

@ Cach khac dé xac dinh FCS la dung da thirc
@®D=110011 > D(X) = X5+ X4+ X + 1
@®P=11001 — P(x)=X4+ X3+ 1

X" D(X) _ _  R(X)
px) 2T R
T(X)=X""*D(X) + R(X)




Cyclic Redundant Check
(CRC)

*» SO chia P
«» Dai hon 1 bit so v&i FCS mong mudn
< Pwoc chon tuy thudc vao loai 16i mong mudn phat
hién
 Yéu cau tbi thiéu: msb va Isb phai Ia 1
< Biéu dién 16i
% L6i = nghich dao bit (i.e. xor cua bit d6 voi 1)
% T: frame dwoc truyén
** Tr: frame nhan duoc
% E: error pattern v&i 1 tai nhirng vi tri 16i xay ra
X Nél{ co 16i xay ra (E #0) thi bo thu knong phat hién
ra |Oi d,é khi va chi khi Tr chia hét cho P, nghia la E
chia hét cho P kho ¢6 kha nang xay ra



Vi du

# Vay suy ra F = 01110
® T do suyra T =101000110101110



Vi du

@ Cho khoi di¥ liéu D = 1010001101 (10 bit)
@ S6 chia xac dinh trwéc P = 110101 (6 bit)
®TimFCS=?,T="7

@® Giai:
®Tacok=10
®n—-k+1=6

® Suyran=6-1+10=15
@ Lay 2k D chia cho P
@® 2"kD =2°D =101000110100000

@ Lay két qua trén chia cho P ta dwoc thuwong
la 1101010110 dw 01110



Cyclic Redundant Check
(CRC)

@ Xac dinh
®NéuldyF=Rthi T =2"%D + R
@ Chia T cho P ta co

r_2""bD+R _2""D R

P P P P
@ Suy ra £:Q+£ JAS
P P P

@ Ma phép cdng modulo 2 ctia mot sO v&i
chinh né bang 0
@Véy 1 R+ R B

P ¢~ P ¢



Cyclic Redundant Check
(CRC)

@ Xac dinh

@ T = frame ¢4 n bit can truyén

@ D = khoi di¥ liéu k bit (message) (k bit dau

cua T
@ F = (n-k) bit FSC (n-k) bit cudictia T
@ P = s0 chia dwoc xac dinh trwdc gom n-k

bt =2nkp + F

. . OnTkp R
® Gia swr =0 + —
P P




Cyclic Redundant Check
(CRC)

@ SO hoc modulo 2
@ COng hai s6 nhj phan (khdng nho)
@ Exclusive OR (XOR)

I111 IT11
+1010 —{)1 61
0101 1010

11001

X 11

11001
11001

101011



Cyclic Redundant Check

(CRC)

@® Nguyén ly
@ Kk bit message
® Bén phat tao ra chudi (n-k) bit FCS (Frame
Check Sequence) sao cho frame guwi di
gom n bit chia hét cho mét sd xac dinh
truvoc

@ Bén thu chia frame nhan dwoc cho cung
moOt sO va néu khong co phan dw thi co
kha nang khéng co 161



